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I 
. I  

The Cold Balance Project has been a team effort ever since it took 

definite shape. I t s  final success will depend on many individuals being 

capable of pushing the fron-kiers of technology in their fields of 

specialty a little further and being able to coordinate their efforts 

with the other members of the team. This is what makes it such an exciting 

challenge t o  all those participating in it. But also, this makes it so much 

harder to have to accept the ioss of a member of the team. On September 22, 

1968, Robert Russell, who was handling the power supplies aspecl- of the 

project with great competence and enthusiasm, was killed in an automobile 

accident. It is agreat personal loss for those of us who were counted 

among his friends. It is a great loss for the Cold Balance project. But 

we must move on. On December 15, 1968, Mr. Carl Henderson will begin 

working in the Electrical Engineering Department of the University of 

Virginia and will assume Mr. Russell's duties in our project, under the 

supervision of Professor Eugene McVey. Mr. Henderson's background should 

be a guarantee that, after an initial period of orientation, he will be able 

to bring the power supplies and control circuit back into schedule with the 

rest of the components of the balance. 



lNTRODUCTlON 

The current Cold Magnetic Wir,d Tunnel Galance project at the University 

of Virginia has the following stated objectives: 

i 

? 

I )  Construction of a prototype electromagnetic balance-wind tunnel 

facility to evaluate the feasibility of the 3-D magnetic sus- 

pension for dynamic stability studies; 

2 )  Analysis and testing of the design parameters that are critical 

for extrapolation to a large scale test facility. 

In a comprehensive Technical Annual Status Report [ I ]  submitted in 

March 1968, details of the design of the prototype facility were given and 

plans, both short-range and long-range, were discussed. In a subsequent 

communication, in support of a request for additional funds and for a time 

extension [ Z ] ?  a time-table covering the period September 15, 1968 to 

September 15, 1969 was proposed. 

outline the progress effected since March 1968 vis-a-vis that proposed 

The purpose of the present report is to 

time-table. 
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PROGRESS SINCE MARCH 1968 

A. Superconducting C o i l s  

C o i l  forms have been f a b r i c a t e d  by CRYENCO and s e n t  t o  Atomics 

I n t e r n a t i o n a l .  C o i l s  w i l l  be ready f o r  acceptance t e s t s  i n  January o r  

February 1969. 

B. He1 ium Dewar 
. .  

Main f e a t u r e  of  t h e  design , s  t h e  f a b r i c a t i o n  of a i n n e r  w a l l s  

(between t h e  c o i l s  and t h e  wind t u n n e l )  of  f i b e r g l a s s  t o  avo id  eddy c u r r e n t  

problems. The dewar i s  be ing  f a b r i c a t e d  by CRYENCO and w i l l  be s e n t  t o  

Atomics I n t e r n a t i o n a l  i n  l a t e  December 1968 f o r  t h e  c o i l  acceptance t e s t s .  

C. Cu r ren t  Leads 

A l l  t h e  leads were f a b  

t h e  summer, f o l l o w i n g  a des 

D. Cryogenic Subsystems 

i c a t e d  a t  t h e  U n i v e r s i t y  o f  V i r g i n i a  d u r i n g  

gn o r i g i n a t e d  by E f f e r s o n  [SI.  

A low temperature sens ing  system was designed and b u i l t .  A l l  components 

o f  t h e  he1 ium vapor c i r c u i t  a r e  ready f o r  assembly. 

between t h e  c o l d  balance f a c i l i t y  s i t e  and t h e  he l i um l i q u e f y i n g  p l a n t  i n  

The he1 ium r e t u r n  I i n e  

t h e  Phys ics  B u i l d i n g  i s  f i n i s h e d .  

E. Faci I i t y  S i t e  

The p i t  and s u p p o r t i n g  p i l l a r s  where t h e  c o l d  balance w i l l  be mounted 

were completed l a s t  summer. 

were i n s t a  I I ed. 

E l e c t r i c  power and wa te r  f o r  a u x i l i a r y  equipment 
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F. Wind Tunnel 

A Mach 3 nozz le  was designed and f a b r i c a t e d  o u t  o f  f i b e r g l a s s  

(Brunswick Corpo ra t i on ) .  The general  des ign  of  t h e  wind tunne l  was com- 

p l e t e d  IT41 and p r e l i m i n a r y  t e s t s c a r r i e d  o u t .  

i nc reas ing  t h e  pressure recovery o f  t h e  tunne l  i n  o r d e r  t o  use t h e  ( I i m i t e d )  

a v a i l a b l e  a i r  supp ly  w i t h  maximum e f f i c i e n c y .  C u r r e n t  e f f o r t s  a r e  concerned 

w i t h  reduc ing  t h e  o v e r a l l  leng th  o f  t h e  wind tunne l  and w i t h  t h e  i n t e r f a c e  

mechanisms fo r  t r a n s f e r  from mechanical t o  magnet ic suppor t  o f  t h e  models. 

Special  emphasis was p u t  on  

G. Pos i ti on Sensor 

A f u l l  sca le  p r o t o t y p e  o f  an e lec t romagne t i c  p o s i t i o n  sensor was b u i l t  

and t e s t e d  C51. 

t h e  s igna l  t o  no ise  r a t i o .  I n  a d d i t i o n ,  t h e  optimum geometry o f  t h e  shor ted  

t u r n  t o  be mounted i n  t h e  aerodynamic models i s  be ing  i n v e s t i g a t e d .  F i n a l l y ,  

a concept u t i l i z i n g  an a d d i t i o n a l  s e t  of  sensing c o i l s  f o r  r o l l  d e t e c t i o n  

A t  p resen t  t h e  c i r c u i t r y  i s  be ing  r e f i n e d  i n  o r d e r  t o  improve 

i s  be ing  developed. 

H. Cont ro  I C i  r c u  it 

A s e r i e s  o f  r e a l i s t i c  s i m u l a t  

of t h e  proposed c o n t r o l  c i r c u i t  was 

Resu l ts  i n d i c a t e  t h a t ,  w i t h i n  t h e  I 

performance of  t h e  c o n t r o l  loop w i  

bu i  l d i n g  of  t h e  c i r c u i t  w i  I I s t a r t  

t ho rough ly  f a m i l i a r  w i t h  t h e  d e t a i  

on exper iments t o  study t h e  behav i ou r 

c a r r i e d  o u t  i n  t h e  analog computer. 

m i t s  o f  expected balance opera t i on ,  t h e  

I be h i g h l y  s a t i s f a c t o r y .  The a c t u a l  

s h o r t l y ,  as  soon as M r .  Henderson becomes 

s of t h e  p r o j e c t .  

I .  Data A c q u i s i t i o n  S tud ies  

Work has cont inued on t h e  s tudy  of  methodsto g e t  aerodynamic i n f o r m a t i o n  

o u t  of t h e  c o l d  balance t e s t s ,  A c a r e f u l  survey of  t h e  methods used i n  
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o t h e r  l a b o r a t o r  

groups a t  No t re  

c u r r e n t  e f f o r t s  

f o r  v i s u a l  obse 

es has been completed, i n c l u d i n g  personal c o n t a c t s  w i t h  t h e  

Dame, BRL and MIT. From t h e  exper imental  p o i n t  o f  view, 

a r e  being d i r e c t e d  a t  develop ing an adequate o p i i c a l  system 

v a t i o n  of t h e  suspended models. F i n a l l y ,  work on t h e  angular  

d e t e c t i o n  c a p a b i l i t y  of t h e  e lec t romagne t i c  p o s i t i o n  sensor will begin as 

soon as t h e  c i r c u i t  re f inements a r e  completed. 

J .  E r r o r  Ana lvs i s  
, 
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The impor tant  ques t i on  of. t h e  qua i t y  o f  t h e  expected measurements 

f rom t h e  p o i n t  of view o f  t h e  aerodynam c c o e f f i c i e n t s  be ing sought i s  

being c a r e f u l l y  evaluated.  A r e l i a b l e  answer t o  t h i s  ques t i on  is e s s e n t i a l  

f o r  d e t a i l  s p e c i f i c a t i o n  and design o f  a d a t a  a c q u i s i t i o n  system. 

K. R i g i d  Body Dynamics Studies 

The comparat ive a n a l y s i s  o f  t h e  d e s c r i p t i o n  o f  a r i g i d  body mot ion 

us ing l a b o r a t o r y  c o o r d i n a t e  system and body c o o r d i n a t e  system is ne., 

comp I e ted . 

L. Power Suppl ies f o r  Grad ien t  C o i l s  

Technical  c o n t a c t  w i t h ' t h e  Brown Bover i  Company (Sw i t ze r land ) ,  which 

accepted t h e  o r d e r  t o  f a b r i c a t e  t h e  power supp l i es ,  has been mainta ined 

throughout  t h e  r e p o r t  p e r i o d .  Brown Bover i  has b u i l t  a f u l l  s c a l e  p r o t o t y p e  

and l a s t  r e p o r t s  f rom them i n d i c a t e  t h a t  t hey  s t i l l  expect t o  meet t h e  

s p e c i f i e d  mid-summer 1969 d e l i v e r y .  M r .  Henderson w i l l  very  s h o r t l y  

e s t a b l i s h  personal c o n t a c t  w i t h  t h e  American r e p r e s e n t a t i v e s  o f  Brown Bover i  

and w i l l  go t o  Sw i t ze r land  when t h e  f i r s t  u n i t  i s  assembled as agreed i n  t h e  

c o n t r a c t .  
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The t i m e  t a b l e  proposed i n  r e f e r e n c e  [ Z ]  s t i l l  looks aboti t  r i g h t ,  

b a r r i n g  unexpected d e l a y s  o r  d i f f i c u l t i e s .  

a more r e l i a b l e  e s t i m a t e  on comp le t i on  d a t e  w i l l  be a v a i l a b l e  a t  t h e  t i m e  

o f  t h e  n e x t  r e p o r t .  

I t  can be a n t i c i p a t e d  t h a t  
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